OBJECTIVES: This exploratory study aimed to shed light on the role of the food environment in shaping food access among immigrants living in the Region of Waterloo, Ontario.
I
mmigrants currently account for just over 20% of the total population in Canada and are a major contributor to population growth, with projections suggesting that this population will be the nation's sole source of growth by 2030. 1 Recent evidence demonstrates that over time the health of immigrants declines with respect to chronic diseases, 2 self-reported health 3 and depression, 4 among others. Several explanations for this decline in health have been hypothesized, including poor access to the health care system, increased stress from migration and early settlement experiences, and acculturation (adoption of an unhealthy Canadian lifestyle). 2 The latter explanation includes the uptake of an unhealthy diet, which studies have acknowledged can be attributed to both individual (e.g., cultural food preferences, individual income) and environmental (e.g., food accessibility and availability) factors. [5] [6] [7] A growing body of research has focused on the role of diet in the health inequalities of immigrants. 7 Recent immigrants are two times more likely to be food insecure than the general population, 8 and are at risk of inadequate nutritional intakes. 9 Food insecurity contributes to an increased burden on the health care system 10 and may interfere with the integration of immigrants into their new environment in Canada, because it limits their opportunities to engage in an active and healthy life. [11] [12] [13] Furthermore, addressing diet-related health inequalities is a moral imperative, as access to high-quality food is a fundamental human right. 14 The importance of environmental factors that shape individual eating habits is recognized by the Public Health Agency of Canada 15 and has been central to recent major health promotion frameworks. 16 Similarly, Health Canada has explicitly emphasized the importance of food environments, including "retail food outlets (RFOs) : : : where people can purchase foods, such as grocery stores and restaurants, as well as environments where people acquire food in traditional ways, such as hunting and fishing."
17
Much of this research on food environments in Canada has focused on the geographic location of RFOs and the cost of highquality, nutrient-dense food. 17 Results in this field offer mixed evidence for the existence of food deserts in Canada, those areas where nutritious food is absent, but supports the presence of food swamps, where access to fast food and low-nutritional food is high. 17 This is problematic since neighbourhoods with inadequate food environments appear to exacerbate the hardships faced by families living in poverty and struggling to afford adequate food. 18 Recent work in Canada and elsewhere attempts to understand how individuals navigate their food environment. 17, [19] [20] [21] [22] [23] Beyond examining environmental factors related to geographic and economic access, there is an absence of research investigating additional factors, such as those within the socio-cultural and political realm, which are also related to diet and obesity.
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Further, there is a scarcity of Canadian research on the food environment and its impact on the lifestyle of immigrants. Given the potential role of diet in the decline of immigrants' health status over time, this is an important area for exploration. 17 Thus, this study aims to better understand how the food environment is experienced by this growing segment of the population.
METHODS
This multi-method qualitative case study examines individual and environmental factors influencing immigrant food security in a mid-sized Ontario municipality. The Region of Waterloo is a mid-sized urban municipality located in south-western Ontario and includes the three cities of Cambridge, Kitchener and Waterloo and four surrounding townships. Immigration has contributed to approximately 20% of the population growth in the Region in recent years, and currently immigrants account for 22.3% of the total population. 24 These rates, combined with the ethno-cultural diversity of the immigrant population in the Region (over 190 different ethnic origins are represented), make it a typical Canadian municipality and a suitable case from which to glean insights into immigrant experiences of food environments.
We used multiple methods in order to triangulate the data and gain a comprehensive understanding of immigrants' experiences of the local food environment. This involved interviewing nine immigrants directly and purposefully sampling nine key informants (KIs) who a) worked directly with the immigrant population in either a settlement or social services capacity and thus had expert knowledge of collective issues related to food access for this population; or b) worked within the food access sector (e.g., food bank employees, public health planners, urban planners) and had knowledge of the food environment. The study received ethical clearance from the University of Waterloo.
Data collection took place between July and December 2014. The research team created a list of KIs in the Region who held expertise in one of the two areas noted above. The KIs were contacted by the first author directly by e-mail, and this was followed by a phone call. In total 11 KIs were contacted, 2 were in contact with the research team and 9 agreed to take part in the study. All interviews were conducted in person at a time and place convenient for the participants. They were audio recorded and the recording was later transcribed verbatim.
Immigrant participants (see Table 1 ) were recruited from local community organizations using the gatekeeping method common in community-based health studies, whereby a representative in an organization acts as an access point to disseminate information about the study to members of the organization. 25 These semistructured interviews were conducted in English by the first author with translation assistance from a community gatekeeper for two interviews. Interviews lasted approximately 60 minutes on average and took place within community settings (e.g., coffee shops, community centres). Questions focused on broader issues of health and food security before narrowing in on the food environment. Participants were provided with a broad definition of the food environment (i.e., anything in their environment that influenced their eating habits). Participants were given a disposable camera to complete a photovoice exercise requiring them to take photographs of their food environment. In this way, photographs helped to clarify ideas that emerged during the initial in-depth interview by having participants gather concrete examples of assets and obstacles in their food environment, thus allowing for more direct questions about their perspectives in a follow-up interview. This method has successfully been used in previous environment and health research 26, 27 and with immigrant populations. 27 The method was selected to better engage participants who may not be proficient in the English language and as an empowerment tool for participants to express their own perspectives through an accessible means. Approximately two weeks later, a second photo-elicited interview took place that focused on the photos. The SHOWeD method 28 facilitates in-depth discussion of photos by asking exploratory questions such as "What do you see here?" and "What's really happening here?" 28 After the second interview, participants received a $25 gift card to a local grocery store as a token of appreciation. While we did not attempt to secure a representative sample, because generalizations were not the objective, we did seek heterogeneity in terms of cultural background and time since migration to explore a diversity of experiences. Further, the combination of KIs and immigrant interviews paired with photovoice served to triangulate the data, and a point of saturation was met. 29 This exploratory study gleaned important insights into experiences of local food environments among immigrant populations, although additional research is necessary to examine specific food access issues in depth and among specific ethno-cultural groups of immigrants.
Analysis
All interviews were conducted, audio recorded and transcribed by the first author (PR). Thematic analysis was conducted by developing codes in the form of words or phrases to represent themes identified in the data following a six-step process. 30 We framed the analysis using the Analysis Grid for Environments Linked to Obesity (ANGELO) Framework, which dissects environments by type and scale. 31 This framework was selected because of its usefulness in identifying the myriad environmental factors potentially relevant to diet while assessing which factors are most influential and which are overlooked. ANGELO identifies four environmental types: a) physical: resources available for obtaining a healthy diet; b) economic: the costs associated with a healthy diet; c) political: the formal and informal policies that influence eating habits; and d) sociocultural: societal attitudes, beliefs and values that affect eating habits. ANGELO also takes a scalar approach to examining environments, in which the microenvironment consists of those settings that influence diet (e.g., home, neighbourhood) and the macroenvironment relates to sectors such as food-related industries, services or supporting infrastructure. 31 While the ANGELO framework was designed to examine the influence of the environment on obesity through both dietary behaviour and physical activity, it is also useful in thoroughly analyzing the food environment and has been used in the past to examine factors of the food environment that potentially influence eating habits. 22 
RESULTS
During analysis of the data, three main themes emerged and will be discussed individually below. Throughout this section, quotes from participants will be used to highlight important findings; identification of the relevant factors in the food environment is included in Table 2 .
Affordability and economic stability
The most prominent theme was related to food affordability: participants' concerns focused on a) the high cost of nutritious food and b) participants' ability to earn an adequate income. These individual barriers were exacerbated by economic barriers to accessing the food environment. For instance, recent immigrants in this study perceived food in Canada to be more expensive than "back home": This was directly related to the affordability of food in RFOs, most immigrants discussing how healthy foods (e.g., fresh produce) are costly in comparison with less healthy foods (e.g., pre-packaged food), which often went on sale in local stores (see Figure 1) . Four of the nine participants reported cost as the main determinant, and in this group the high-quality food presumed to be healthier, such as organic fruits and vegetables, was often deemed to be unobtainable because of the cost. The other participants tried to balance the quality of food with their limited income. For instance, many immigrants practised coping strategies by being selective in where they shopped:
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EXPERIENCES OF THE FOOD ENVIRONMENT
Other immigrants coped by accessing alternative sources of food in the physical environment, such as food banks and community cooking classes, and these often became important places for socializing and resource sharing. A second key issue was participants' ability to earn enough income to afford the high-quality foods they preferred. While most recent immigrants arrive in the country with significant savings, a requirement of the immigration process, seven participants discussed the depletion of financial resources arising from inability to secure employment. These participants shared their reluctance to spend money on the high-quality foods they preferred because of the precarious nature of their employment situation:
You're always thinking : : : you don't know when they tell you "no more job for you". You have to have some money saved : : : you can't throw money and buy what you want, make sure you can save for your rent. (IP1)
As the above participant implies, high food costs and low income were exacerbated by the high cost of housing in the Region. Most immigrants shared a discourse of negotiation in terms of whether to spend on high-quality food, housing or other crucial payments, as one KI articulates:
Average apartment in Kitchener-Waterloo is $900, two bedroom. And a family of four, a family of five will receive $800, so they need $100 more, from where, from food of course, they will take money from food to put towards the rent. (KI6)
In addition, KIs indicated that although recent immigrants receive financial support, it is not enough to meet their basic living expenses. Immigrant participants indicated that they adopt a variety of strategies to cope with their low income, including frequenting discount RFOs, buying items only when on sale, paying attention to weekly flyers, budgeting and, when necessary, using food banks.
Geographic access to culturally appropriate and high-quality food
The majority of immigrants reported having adequate geographic access to stores within their immediate community, demonstrating a strong physical food environment. In most cases this was within participants' residential neighbourhood, but in others it was near the location of employment or the homes of people in their social network. RFO access was most often to mainstream and discount grocery stores as well as conveniences stores, all of which sold culturally appropriate food:
: : : there are a lot of shops like [convenience store], they have Mediterranean food. We don't eat something that contains ingredients that are difficult to find. Everything is provided here.
It's good. (IP7)
Despite proximity to RFOs, the majority of immigrants stated that geographic access to healthy foods (i.e., organic, fresh produce) and some specialty foods was poor. Five participants stated that their preference was to shop at local farmers' markets (see Figure 2) , which they believed offered the highest quality foods, a larger diversity of fruits and vegetables, and better taste: "I will never eat a food from a can. They say it's healthy, but it's not, I want everything fresh." (IP3) Many also indicated that they had grown their own food in private or community gardens. However, these preferred places were less accessible to participants, and KIs stated that they were in short supply in the Region. Accordingly, participants stated that they often negotiated by selecting the closest RFO while sacrificing food quality:
[Store] : : : is better for organic food. Farmer stores use organic soil so the food is healthier : : : but what can we do? We can't go every time to the market, so we buy from [store]. It's here and it's close so we have to buy here. (IP5) Geographic proximity was less important when it came to accessing ethnic grocery stores. The participants who were part of the ethno-cultural majority in the Region felt that ethno-cultural food was often available in nearby grocery stores, but those who were in the ethnic minority stated that access to ethnic stores (and in some cases specific foods) was poor, some participants reporting that they travelled to other cities to access specific foods at specialty grocery stores. To compensate, some immigrants used temporary markets and "pop-up shops" to fill the void, even though these were not regulated. As one KI highlighted:
: : : in Cambridge, a man sells vegetables for the ethnic community [out of his car]. They come to the parking lot and KIs discussed how the existence of food deserts and food swamps 17 in the Region of Waterloo might be undermining the food security of immigrants. They highlighted the inconsistency of bylaws that regulate land use in the Region, which differ across all of the lower tier municipalities and make it difficult to present a regional strategy to create healthy food environments. Further, they indicated that the current land use policies in those municipalities hinder the establishment of the food spaces preferred by immigrants, such as community gardens and temporary markets.
Keeping traditional food practices
For participants in this study, food played a central role not just in health and well-being but also in cultural identity: " : : : everything that is considered part of culture, we have our own literature, our own language, dance music, of course the food. Food is the biggest part." (IP8). KIs acknowledge pressures for immigrants to adopt the unhealthy eating patterns of the general population, including acculturating to the current social environment in which fast and prepared foods predominate. The responses of most immigrant participants, however, highlighted strong attachment to culturally specific food practices, such as cooking from scratch despite pressure to do otherwise, especially pressure from younger children. The importance of these practices was also emphasized through photovoice, when participants were asked to select a meaningful photo; their selection was food that they liked eating, considered to be healthy and was traditional to them (see Figure 3) . This appeared to influence food purchasing and preparation habits that for some participants resulted in prohibition of outside food in the home, especially for children:
I cook my meals : : : I want to [teach] my kids that it's not good to eat out all the time: "We can eat [at the restaurant] once per month, because your health, I don't want you to be fat" They understand. (IP7)
The parents shape the political environment for their children's food access, and in this respect participants discussed additional strategies they use to maintain their traditional ethnic diets, including purchasing fresh food from the market when accessible, travelling to ethnic grocery stores or even using informal channels like "pop-up shops".
Often recent immigrants arrived with little knowledge of Canadian food practices or the local food environment but relied on other immigrants for information. Strong social networks, an element of the social environment, both within their cultural group and outside (often with other immigrants) was important for sharing information (e.g., local programs, food bank locations) and other resources (e.g., food, transportation, time).
People I know from the same country, they told us which place has good quality [food] : : : Now we know where to go, to buy lower [priced food]. But for new people, it's hard for them, they don't know the places here. Especially the first year it will be difficult for them. (IP4) This study highlighted the importance of various environmental factors -physical, social, economic and political -that shape experiences of the food environment in Canada. In addition, the findings showed that immigrants are unique populations in the way that they interact with the food environment. This interaction is often guided by their food-related needs, such as having access to high-quality and culturally appropriate food, and by being able to maintain their traditional food practices.
DISCUSSION
This research sought to explore experiences of the food environment among immigrants living in the Region of Waterloo, ON. Perceptions of the food environments were captured through KI interviews and in-depth interviews with immigrants along with a photovoice exercise, and they were assessed using thematic analysis guided by the ANGELO Framework to dissect various environmental factors. Using the ANGELO Framework as an analytic tool for the data collected from the three sources, we found that all four types of environment were relevant to participants. Economic and physical environments were most widely and explicitly discussed, while socio-cultural environments were relevant particularly in the context of culturally appropriate food. Political environments were discussed least often but comments in this realm were important for understanding broader legal issues (e.g., municipal bylaws) or informal policies (e.g., familial rules about eating outside the home during the month). Given the focus of this study on local food environments, the majority of the findings were discussed in relation to the microenvironment (See Table 2 ).
A few limitations need to be addressed. We sought to find commonalities in the experiences of the food environment in a diverse group of immigrants in the Region of Waterloo. However, our small sample represents the perspectives of a heterogeneous group of immigrants. The high number of female participants in this study very likely reflects a selection bias, in that most of the food purchasers are, in fact, women and likely have the most interaction with the food environment. Future studies should seek to explain homogeneous experiences of the food environment in immigrant populations. 
EXPERIENCES OF THE FOOD ENVIRONMENT
Limitations aside, the results indicate that economic environmental factors, such as household income (micro scale) and food affordability (macro scale), were most relevant to participants, a finding that supports the results of previous research. 18, 32 For instance, as in the findings of a study of Latin American immigrants in Toronto, ON, our participants utilized several coping strategies to deal with their low income status coupled with the high cost of food, including comparing prices, cooking from scratch and purchasing items on sale. 33 In this study we found that participants balanced the quality of food with affordability, and prioritized healthy and culturally appropriate food. This suggests that economic circumstances are a crucial component of how immigrants navigate the food environment. 18, 32 In the Canadian context, it is widely recognized that to address issues of food access, strategies are needed to promote adequate incomes. 8, 18 The role of food price has been previously examined, a prior study suggesting that price can outweigh other considerations such as health in a low-income population. 32 In this study, immigrants suggested that the high cost of food in the Region restricted their access to RFOs. However, the issue of most concern for the immigrants studied is having the economic means to purchase what they perceived to be high-quality food. Furthermore, this study showed that the geographic access or physical factors related to the food environment directly influence the kind of food that immigrants can access, which echoes past research. 19, 23 Such findings align with previous studies suggesting that areas in the Region of Waterloo are indeed food swamps on the basis of the high access to poor-quality food in RFOs.
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Yet, participants in this study consistently expressed their preference for organic and high-quality fruit and vegetables and ethno-cultural food, and there is very little research examining whether food deserts or swamps do exist in the context of RFOs that cater to the specific food preferences of immigrants and other cultural minorities. From a policy perspective, modification of existing municipal bylaws that relate to community gardens, pop-up shops and temporary markets is required to improve access to the high-quality food that is preferred by the population. Last, the study suggests that immigrants preferred to consume ethnic food, which they perceived to be healthier than "Canadian food". Past research identifies an acculturation process by which immigrants adopt the cultural practices and norms of the host country as their length of residence increases. 7 Similar to LatinAmerican immigrant women in a US study, 23 participants in this study resisted acculturation by being the "gatekeepers" of food access and monitoring their children's eating habits. In fact, some participants indicated that they go to great lengths to obtain their ethnic food, including driving outside the Region and obtaining food from informal food stores like unregulated temporary markets. As this was a small and diverse group of immigrants with an average time in Canada of three years, future research could help address whether these habits change over time and through subsequent generations of immigrants. An important avenue for future research would be to explore the role that time since migration might play in diet-related practices as immigrants transition into their new life in the Canadian food environment.
CONCLUSION
The results of this study support prior calls for action on the upstream determinants of health for food access, such as gainful employment opportunities, affordable housing and adequate public transportation. 
